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tf'S* «]^^] €«B^ ^ °1» ^# ^^.S.^, Htj- 

£ 1 
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wl^r^l ^^IH ^ *fl-§-tr {Non-aqueous electrolytic solution and 

lithium battery employing the same} 

£ 2^ ^*H1 7 xfl^l 11 ^ WlJH^ 1^1 oj-E}- ;*flS=l ^# <>l£r 2*} # 

£ 3^ ^ ^Hl 12 vfl*l 16 ^ tilH^l 2^1 ^12:^. ^ 

£ 4^ a. ^^o) ^A^l 17 vflx] 20 ^ HlS^l 2«^1 i4e} *ll^el 

<5> -g- h^^I ^^flofl ^ o]S. ^.g.*)- ^f- ^ofl ^ ^Ml*> 

TflSr El* ^4=^ ^S}- ^ °]^r 7fl*H*i ^ ti^T}] 
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<6> ^ ^2C], ^tfl-g- ^7)71, #tfl-&- ^ #tfl ^>7l7l3l 4i 

^ ^ ^^S}-7> Jl^oll 4^ ^f- *}^o] ±^S\-, ^ Jl-g-^ 

<7> ^fl ^-g-^SM A>-g-£]3i 01^ ell- 2^ #*lfe ^ *M3>1 °<J= 

^ #o)^ ^^(^S. LiCo0 2 )# *}-%-*}3L 9X^. °] ^ n 

<HH*1 ^£7> 372mA/g^-S. ^-#4 ^ s\%t>\±= ^-f 

(3680mA/gH til*fl pfl-f M-B^t}-. 

<8> ^fl e]# o]^ ^ 7 fl S ^ e^-g. ^-g-*W^> 3* -^r #*lfe nfl 
a] el-g- ^-§- a>-§-^ o]sq- -g-^ Q± cflAi e) ^ 

^ ^-g-*>fe ^ o. AV^^V ^ o^o} ^ # 7W ^ - o^. ol^ol Slf- ^4? # 

o> nsIM- e}# ^ ^lfe ^H^o]] ^ -g-^^, ^«o>*Ul ^^sj-, # 

ofl 0^*1 %o}z\jL o^-^^ olcf. ^ 2.^- =4? ^ 7R> ^ ^£(0.53g/cm2), 7}^ ^ 

^*K-3.045V vs S.^ ^(standard hydrogen electode)), 7}^ 

^£(3860mAh/g)l- ^-Jl ^fl?r*l ofli^ElS. A>-g-^ 2x\ ^}7\ 
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^<?1 SLSISHI Sltt ^H?^ ^ g SW3*1 ^°fl 

<ii> Besenhard( J . of Elect roanal .Chem. , 1976, 68, 1) =^3i7\ 5. 

2} ^ltf ^2fl*Rr 

<12> Yoshio ^(37th Battery Symposium in Japan, 1996 3# ti l7} 

^*V^4. ^t 1 ^ ^rS. ^^fl^^lM- ^ *}*H ^7HK additives)* ^-§-*> 

o) ^l^s]-^ -Mtb S.'S #* <?2^ z\°-S. ^-l-^ ^-§r 7fl#^r w> °1 

^Htb #fr £3E» -H-H*><^ ^r^l 9X^r. 

<13> NaoiCK. Naoi ^ , J. of Electrochem.Soc. , 147, 813(2000)) #b}<«31 

-i- cltjfl^ ofltfle ^Jf<i| uj-Ajig ofl^^l ^-A>oi^ ^ <y Jf^o] e}#o} ^wj-^Al e} 

534. SLtr Ishikawa(M. Ishikawa ^, J. of Electochem. , 473, 279(2000)) 
5|. ^nl^-(AlI 3 )i4 ^=^>ZLLll#(MgI 2 )* -?M ^Sfl^ tflofl ^7>*H ^£ 
^ ^^^-o. S ^ s]fl-5l ^Kg- ^^fl*H ^ y o v ^i ^7>a1?J ^ oirf^ 
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<14> ^-rgol ojsLjl*} v}^ 7l#^ 4^1^ ^1^* ^# ^ 

<15> £ °1^-JLt;> cj.s 7 |^^ ^-71 al^^l ^«B^^r *fl-§-*}<*| ^ U J" 

<16> Aj-71 7l#^ ^*fl-fr o}^7] ^ ^^H^r, 

<18> ^>7l 3}-*H is. M-b}^^ ^d^slfe °1 A o V * i^-*}^ wl^r^l 

■a- 

<19> <5|-*]-<bl 1> 

<20> O 

II 

R, — CH 2 — C — O — R 2 

<21> #7l Ri^r ^^*h ^3.^*}, *1^^7l, SE^r Wl^l^ ^i^r 1 

20^ <t^7l, 5E^r wl^l^ €^ 1 20^ <g^*\ 7} , t£±r t>l*l«- 

Hl 1 vfl^l 20^1 l^l^l, ^ £E±r «1 ^1 ^r^. 6 30^ o>^ 7 ] , 

2E^ 6 ifl*l 30^ o\^X\7] , x]Q ^ wl^l^ 2 30 

31-7 



1020020071397 #3 2002/12/23 

O 

R 3 — O— C ( ^V 7l Al^ > R 3 ^ ^^7}, ^sL^l^h *1* Stt Wl^^ 1 vfl 

*1 20^ <g?±7), t>l*m=l &&l*t 1 20^ <gn^7), 

6 tfl*l 30^1 o\%7], SE^r t>l*l€€ 2 ifl*l 30^ *H3lSo}li 

711- M-^^l^)* q-^ifln}, 

<22> R 2 ^ ^^^t>>, ^-S^l 5£fe ^ri^ 1 *fl*l 20^ £^71, A| 

* <&i*r 1 *fl*l 20^ ^l^l , SL^ €^ 6 *fl*l 30 

9\ 6\% 7 ], ^ ^ 2 ifl*l 30^ «3.o}^7l-I- M-E]-\£4. 

<23> 4V7I \St\ -B-71-g-afl lOOf^^M tfi*M 0.01 vfl^l ^ 

AS 5L^"€ *r 

<24> ^-71 S^-flH 1^ ^tt^lr ^>7l 2^ 3}^-#, *>7l 5}-«M 3^1 SHI-*, 

<25> <2|-*H 2 > 

<26> O 

II 

R 4 — CH 2 — C — O — R 2 

<27> R 4 ^ ^€7>>, %S.^1^7> j 75-1 7} , S^r Wl^l«r€ 1 *fl*l 

20^ <£^7l, Al* 5£*r wl^l^ fhi^ 1 *fl*l 20^ «&^l7l, ^ ^ 
^ 1 *fl*l 20^1 ^511^71, ^l«r ig-b^ 6 ifl*l 30^ o}*g7] , J£^r 

til^l ^rdfci-r 6 ^fl^l 30^1 «>^*l7l, x]Q ]E£-b aj *1 2 ^fl*l 30^ Sfl 
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» 

n^o}^ 7 ), SE^r SE^r 2 xfl^l 30^ *flEflS.c>^^-Al7ll- 

<28> <3}-*)"^ 3> 

<29> O O 

II II 
R 5 — O — C — CH 2 — C — O — R 2 

<30> X)^, R 5 ^ ^£.%7\, ^S.^.%A, 1 vfl^l 20^ ^^71 

, ^ 5E^r wl^l^^ 1 tfl^l 20^1 °^n^.7], iE^r ^1^: 6 

vfl*l 303] o\*&7\, ^ ^ 2 xfl^l 30^ ^l^l^>^7l» l^Ejofl 

U oHl^lolH ( tHli o^BllolM, o>AfltDo]E f ofl^-«.^ oHlEflo]E j tqw. 

^ o^^olE, oHlEflolE, Jfli-nlHi oHjEflolE A>-g-§ ^ & CK 

<32> ^-71 3^ 5}-tJ-#^^r ^Hlli ^rS.m^lM, »fl^M|^ tevflolS, "11^-^ 

^ ^3.*fMJ= t v]d\}^_ Tg3.\j\o]m t ofl^-Dfl^ ^ vil o]E ) ofl^--^^ ^SvilolE ( 

31 3^#, 7>^v|lolE^ ^tf, 2-S^S.wfl^l, 3-#^S.«31^1, 4-#^S^l^l, 
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<34> ^7] #e]#e|-^7l] sj-^-^-^A^ ^ofl^^l-i-aj^ 

c} v\] Q6\] E fl a {CH 3 (0CH2CH2)20CH 3 } , t\ ofl ^ ^3 # ^ °fl 1H 31 i^HsCOC^C^CX^Hs} , 

^^^^Bfl5{CH3(0CH2CH2)30CH 3 }, ^ tHlHHliL 
{C 2 H5(0CH2CH2)30C2H 5 } S - °l-?-<H3l ^SLsL^-t] §>q. o]^ 22}- ^-#* A}-g-^ ^ 

<35> #7} tl^^Tfl 3^#3>lfe- 1,3-^^-^^, 4 ,5-cHl 

4-^-1,3-^^, £ 4-^1^-1,3-^^-41^ ol^^^l ^ 

<37> ^"71 til^Tfl ^Sfl^# t^Rt 0.5 tfl^l 2.0M<y 3J°l 

<38> ^o) 7 ]^^ ^11- ^*>7l Jfl*H ^£r, 

<39> 7fl4i^.; 

<40> ofl t£ ; 

<41> ^"71 7fl4lJE<4 oflicH. A>olofl 7 fl7fl^ ^SjEflol^; % 

<42> ^V #t V ti^l #*H 0 J]* i^*Kr 51* ^.2.3. Sl# 
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<43> #71 snM-^-a-sH&, Li 2 s n (n^i)oi 5h*bmj= , -n-71% 

£ (C 2 S x ) y (x^ 2.5-20, y^2)S. °]^°]& S°.3.JM o]#^ S^-uL, # 

71 ofli^r ^ Blf- ^ Si* «1*H3 %3 4^^°J 

<44> olg>, -g- t^S} yl^Tll ^ °1# 3# €*H tfl*H 

<45> OjtiV^o.^ ^-g- ^aj-^i *l^l ^^TT ^^ V2 1 A ^°fl ^ 

^ ^^-o. ^ 31 01 6i ^ ^ o>qel- ^lsl ^ofls. ^°J^8: *1*1 7fl 

<46> Ej-g- ^^1.^ ofl^c a ^ofl ^^flofl^ ^-sfl yv-g-oil si tb SEKSolid 

Electrolyte Interface)7> <3*)l*Kr ^^-o. ^ 

^cf. ZL^q- ^Hh^l ^^IHI ^ SEISES = s^ofl^ ^ 

tfloflol Tfl^iLS -g-Sfl^l S^. M. ^o|H^r elf" ^1* ^*Rr Wl^Tll # 

ffl^^l Bl# ^ ^*K V si^-si ^*fl*l-<3 ^s-*i 

<47> Sl#°|3l- -H-71-g-oflS. ol^-O^fe -g- ^-^Sl 4f7l ^«fl^^r *>7l Sj-^AI 1S u)-^ 

<48> <s[^m 1> 
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<49> O 

II 

R 1 — CH 2 — C — O — R 2 

<50> q^, Ri^r ^SLIUQX}, ^H^A^l, *l 3& iEfe t>l*l«:£ <£i^ 1 

20^ <£Z±7], HL^r «1*1«:^ 1 202} 7) , *1*1«- 

£ 1 ^fl*l 202} ^^1^71, *1« 3^ 6 302} o}^ 7 ] , 

Sife wl*l«:£ 6 vfl*l 302} o>^^-Al7l, *1^ JE^r t>l^l«:^ 2 ^*1 30 

2) f*MS.°m7}, *l-& Hi^r «l*l«r€ 2 vfl^l 302} «H^So>^^-Al7l, 5E^r 
O 

R 3 — O— C ( a o v 7 ] xj^ ; r 3 ^ ^^7>, «l*l«r€ ^ri^r 1 ^ 

*1 202} <M7l, SE^r 1 ifl^l 202} , 3^ 

i£^r 6 vfl^l 302] 6>^7l, 2^ 2 vfl^l 3021 3131^}^ 

<5i> r 2 ^ ^h^x}, ^7>, §1^^-Al7l, ^ £E^r 1 ^fl*l 2021 

^2^71, *l$r ^1*1^ e^^^ i ^ 202) 2>7fl^7l, *1:& SE^r Wl*l«:^ 

6 3021 o>^7l, Hl^r *1€ £^ 2 ^*1 302] «3.<>Hi7ll- 

<52> A o V 7 ] sj-tJ-Al 1S1 ^7>#2l ^Hfl^ til^T^l ^7>SM fill" 

5. ^-71 sK v ^l 121 sj-IM-^ ^7} ^2: e)H ^S^^^-S. ^ (resonance) 7} 
$X°-Z-3. #n<^ iJH €^fl*Hcr elf- ^-§-*H ^HS- ^^*>7fl 
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<53> o]9\- ^eflojE sj-^-l-^. 5]!- ^ £^ofl *444 2l# ^r4 #*fl 

^2f^ 3^34 01^)^1 44. 444 ^EflojE ^ 

°ii4 4*iH4 &n ^444 ^144. 444 4* 3.^& 4 

-g-*H 4^ slf- 44 ^ n^4 ^ ^-f4 4^*H elf-^ ^w o v^ ^o. 

44. 

<54> ^y] $.*VX\ X ^ -S-71-g-nfl lOO^^ofl 444 0.01 44 5^-^ 4 ^ 

ilS ^ 5a°-4, 44444^ 0.01 44 1 ^-^4 f-^S. ^7>^ ^ 5^4. 

A oM 14 4W4 f-^o] 0.01 Pl4°14 ^-44^ S4» g7l7> ^44 

4, sf^^f* ^44^r ^-¥-4^ 4# S^°fl 1-44^ sltt^l ^}7\ ^_sl°}^Sl5L 

4* °l£r #£517> ^444 4^4^ ^7V &4 44444 &4. 
<55> sj-^ 14 S^#S^ *}7] 4" 44 24 4^14°l-&4 44# *l-7l S]- 

44 34 ^SAlH^Tfl sj-^^- ^.s.o.S 5E^r «4°3 4-§-^T ^ $14. 
<56> <s|-*H 2> 

<57> O 

II 

R 4 CH 2 — C — O — R 2 

<58> R 4 fe ^44, ^-3144, 4^-44, 4* Sfe 44*4 4^ l 44 

204 1M4, ^1^- «14*4 4^ l 44 20^ 4* 44*4 

4^ l 44 20^ ^4^71, 4^ ee^t 44*4 4^r 6 44 304 4li4, 4 
* £E^ ul4*4 4^ 6 44 304 4^^-47] , 4* Sfe 44*4 2 
304 *l]43.414, 44*4 4^ 2 44 304 *)1 43.4^4 41- 444 

4, R 2 ^ #4 44^ 44 ^4. 
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<59> <S|-*H 3> 

<60> O O 

II II 
R 5 — O — C — CH 2 — C — O — R 2 

<61> 4\& t R 5 fe ^4i€^>, ^^31^^, 1 ^fl*l 20 B] 

6 tfl^l 30^ *}^7], SL^r €^ 2 ifl*l 30^ *H^S.o>^7l, R 2 ^r 

<62> ^-71 2^ S*.^#3.*lfe tHM ^WH^-, Dfl^-ofl^ ^Ml^HS, nflt-f 

1 d>Afl^OlE f Jflg-Ofllg O^^ojE, J^-nfll 0H]Efl0]E ^ ^ fll*. 

<63> ^-71 S^SH} 3^ ^ftS^r ^Hll ^E.vllolE, nflH-oflii ^S^He, p^-lf 

U ^S-vflolE, tHlig tSi-ll^E, 6fl^-xfl^ ^E.t|lolE j ofl^-^-^ tSiflolE, ^^f 

<64> M^<i) ti ]^7jj ^*Hr -fM-g-fflS.*!^ 

31 Wi", ^KSLMMStfl 2-1-^-2-S.^^l, 3-1^^^!, ^l-f^-S-M, ^ 

< 65 > ^-71 ^IrS^i^ 

Efl s {CH 3 (OCH2CH2)20CH 3 } , ^ ^1 1 «W * iHl ^{(^sCOOfeO^jjO^Hs} , 

MeW^^-I- c1^1oHEfl3{CH3(0CH2CH2)30CH 3 } > £ E^ofl^^l#^# tHlHHl 5 - 
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{C 2 H5(0CH 2 CH2)30C2H 5 }5. o}^<W *W- <>1<M S^-** *\&^ ^ 
SI**. 

^7} ^i^Tfl 1,3-^^^r, 4,5rt\^-t) 

4-^1^-1,3-^^-41^, £ 4-^1^-1,3-^^^ °.SL °]^°\& ^o_g.^ll 

H 7>a.v|]olE(EMC) ^ 7>Jii4MM(PC)3 c^eHKDGMXH^, " 

3> a. i^o} W]^7fl ^Sfl^H ojo^, E^fl-^^r ^ # #*HH ^~&-*>Tr 

E]#(LiBF 4 ), ^rl:^-^ &l*(LiPF 6 ), ^Ir^llHr^]: 3#(LiCF 3 S0 3 ) ^ 
e^^S^m#i^H:B(LiN(CF3S02)2)S 5"°-^^ *W 

A>-g-W. ^bJjI e)!-^^ ^5L^ 0.5 vfl^l 2.0M<?1 ?H «>^^. ^ 
517} 0.5M ^l^l^, *MM ol^-^££7l- ^"Jl, 2.0M^: 24*1^ 
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<^7HM E)f- is> e^f- 2^> elf- ji^f ^ ^f- 

<71> ^. -Qig^Al AV-g-S]^ x\&7}°) <£Q7}±= €^ 1^*1 20^ ^ ifl 

^ JEtt sfcl^^- i^-^, yf^-^^Til^ 1 *fl*l ^ 12 A^ 

1- 5fe ^# ^^^14. ^l^ ^ ^l^ife "111, <M, n-53.1, ol^s. 

^, n-^-€, t-^-W, «, iso-^, ^ # ^ 5*4. 1 ^ 

*1 37^ ^^7>}1- ^ i%t\Qo] q-Sr v\ a^^t}. 

<72> #7] -g- A>-g-El^ *| ^ <?1 ^A^lfe 1 tfl*l 20^ 

37fl^ ^€^>» ^ 3* Hj-B^l^Cf. Aj-7] 

-B- #^5., #3.^ I£^r °]^°] ^ s ^7>3. ik^Q 

a. a] e^-cl^o. *u^- ^ &ch i vfl*i 371)51 ^i^l^t ^ ej-t^ 

EEl^^^PflS-Al ( E^^s^^^s.^ _ SJH^^jl^ ^ #^0_^^^Al* S. ^ 

<73> AJ-71 £ 5}-^oflAi A>-g-£)^- ^ ^ ?1 ^711^7^ o)^^ 

2 MlAl 30^1 ^ill^ HL^ ^*1 ^ ^ ^1 »o V ^ ^^^711; °\xi} 
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<£?1N717} <£^vj ^iflofl Jfa}-^ ^.g- <>H^cK o)^\^- <y-^^7i^ *l^s);*l Q7]^, 

<74> Aj- 7 | M^o] sJ-^oHa^I A>-g-£]^ *}Q7]9l ^H.?}^ ^ SW<*| T^-g- 

£M , is}^- o]a 0 Vo| jie^^- i^-*>^ €^*}^r 6 tfl^l 207flSl ^JiAj-ol -f- wj-^ a]^ 
o>^o]e}-^ -g-<H^ 31^, M-S^, tflS^lH-SM-S^, ^ wl ail ^(bi phenyl)^ £ 

*]^*\, ^-JL, ^--sL<M, Ajol-^, ^a] ^ <ar^o>nl^ ^ 1 vfl^j 

37fl^ ^l$7l» 7>^ ^ 
<75> Aj-7] yj-i^ Sj-^cllA^I 7,>-g-5^ ^1^:71^ 0>^^-Al 7 ] ^ o}^- 0 -l- ^ . 

o>^^-A]7l^ °>lH ^ 3^ ^"71 «>*|- ^-Cf. 
<76> Aj- 7 ] A}-g-5^ *l3&7lO} ^Efl^>^7l^ N, 0 3Efe S 

1, 2 JEE^r 37fl^ «llEflS.^^>l- i^-^l-i, M-^^l JLSl^l-7} C^l JILSl^Hr 6 
20^1 17> £^a>o]^^ wlA>ol^^ w 0 v^ s^^g- ^"^l 

-g-<H^r Jl^ufl ^EflS.^A>7> TIM- ^W^SH, °H» N-^V°1^ 4*} 

# ^^*>^ 17> £^A>o]^^ 3E.Tr w]A>ol^^ « 0 V^ e^-cl^-g- Slnl^cf. cflS^^l 

31-17 



1020020071397 #3 «1*>: 2002/12/23 

S^o>#l, ^B^fi, 31 1-^,^1 1-1, 2-2)slH 1 d, 4-^51^, N-^^-2- 
3X|^£^, sq^lii^, 3^4*1^, ^sH^i^, ^}fS^, * ol-lr^^-g-^ N- 
^-A>olc ( ^§ s-o^ 3)5^ N-^Vojc , i?l^s^^ N-^>°1 = ), ^1*^ 4*> « a 

<?9> n^, a|f- ^1^1 ^l^Ai A}-g-5q^ ^f-#3<?l *<HH ?fl^^ AA 

o) nfl ?fl^=ir Sl#^-%^>5l-#, Li 2 S n (n>l)ol ^^o]^ f 

^ (C 2 S x ) y (x^ 2.5-20, y>2)S *>q. o)^ ^ 

§>zl, Aj-7] o fli ,^ ^-g- ^ slfl- ^ ^ £b %^ 4^ 

<80> zz. ^, #7l ^fli^sf ofl^JE. A>o]oil ^ 31 e}~I- ^^*>JL ^91^ (winding) 

^i^(stacking)*H €^ ^S^m ^-S", *M^°fl 3 

el* 31*1 7> £Hm4. 
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<82> ol*>, -S. S>7l ^AHll- ^H^l^- HJL^^V ^>7l 

#3^^.71 JflSM W 2l*l(half eel 1)^1 2016 eJ-SJ^ i2<y ^H 1 ^. 

<84> <^A]e4| 1> 

<85> 7fli=54 ofltJELSAi 21 f- ^ JE^f- A}-g-zs)-$ jt , ojs. A }-oH #S]°H^^1 

<86> £*1 ^ol^Lflofl t±£., <^7}a\] Wl^T^l #*fl<2»^: ^ 

*n 2^> ^*>&4. 

<87> ^-71 til^Tfl 5]f«^^ 1.15M LiPF 6 » A>-g-*>^0.^ ( -ft-7l 

EC/DMC/EMC/PCC^^l 3/3/3/1)$ A>*^sauL, #7] -FM-g-nfl lOOf^^l 
ifl*H i=H^ ^rS^n olM 0.01^^« $7}*}%^. 

<88> <^^H1 2> 

<89> c|d|)^ tst-lHM o.03^^# ^H-tb afl^jife, -|UH 14 w o^ 

<90> <^*H1 3> 

oi> vj\v\m ^sufMrn o.05^^« ^iq^jj^, .mahi 14 ^<g*v ^ 

<92> <^X|afl 4> 
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<93> T^pflli ^S-tflolH 0.1^^1- 7 A=r ^^JI^, -gAH 12]- ^ 

6\] ^*}is}<*\ A% <>]■& 2*\ Q^\<%A. 

<94> <-^*Hl 5> 

<95> c]Dfl^ ^^Lilol e Q.2^^1- AV-g-*!- 3# ^ll^*>Jl^, ^*H1 14 ^ 

<96> <-^Alol] 6> 

<97> tH^J 0.5^^1- A>-g-^: ^l^l^Jl^, ^Hl 14 ^ 

on ^ ^# °i^r 2^> spo 1 ^^. 

<98> <^A]ol] 7> 

<99> ^Ajoll lollAi Cl^l^ ^uflolE 0.01 f^^f tflAlofl ofl^ JfLlg E fl 6 1 — 0.01# 

3*1* ^wsa^. 

<ioo> <^*l°j| 8> 

<101> loflA^ c|pfl^ ^StUojE o oi cfl^lofl ofl^ Jf ig oV^l^olM 0.03^ 

^l^*}^, ^A]ofl 14 tij-^oii ^ 3* °l^r 2 

<102> <^*1<4I 9> 

<103> ^Ajoil ioflA-1 cHUg ^SvilolE 0.01 f^^f tflAlofl <>H13MS 0.05^ 
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<104> <^X|cfl 10> 

<105> ^AHl 1<HH ^Vilo]H 0.01 f^^f tfl^Hl O^EflolE 0.1^ 

<106> <^Al<^l H> 

<107> *}X|afl 16\}X] t^lli ^S.U)lolH 0.01 ^%Hf tfl^°fl -fH 0>^|Bfl0]E 0 . 2# 

<108> <^Aloj] 12> 

<109> ^ 70f^^-, 7>£-(Ketjen balck) 10^^, l-eHH^l^W t= 20^^» °> 

<113> Aj-7l ^*fl°-«-8r ^1-^-2.5.^, 1M LiN(S0 2 CF 3 ) 2 ^, 

DGM/DME/D0X( 4/4/2) A>-g-s>o| o.x^ , #7) -ff-7]-g-*fl 100^^*11 tfl«H cHfJ 

^^ojE 0.01^^* ^7H>^Cf. 
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<114> <4JaH 13> 

<ii5> c]nflig ^S-vIIoIe 0.03^^^-1- ^^Jl^r, -g*H 122f U- 

<116> <^A]c^l 14> 

<117> v]u\}^_ o]e 0.05^^1- A}-g-*V ^csl-Jlfe, ^^1^1 12^- y o v 

<118> <^A]<a|l 15> 

<119> t^Hi tS-^olE 0.1^^1" A}-^ ?ASr X\]4\f%ZL^, ^]<4 122f ti o V ^ 

ofl A^}<*| A^ ^1-1- ^*>^4. 

<120> <^JA]ofl 16> 

<121> rqnll^ ^l-HolE 0.2^^» A>-g-^- $-9r ^ll^^l-Ji^, a3aH 122]- ^^tt HPS 

<122> <^Al<^l 17> 

<123> ^aHI i2oflA-l tHlli ^S.^] oje o.Ol tflAjofl ofl^ oH1bHo]e o.05 

<124> <AjX|<^ 18> 

<125> 12°1H ufl^ t^tHol E 0.01 ^Ajofl oflig Jfig °V*ll E fl °1 — 0.1^ 
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<126> <^4°fl 19> 

<127> ^X\6\) 12olH °1S 0.01 f^-f tfl^l^] <^1€ »HlEflo]E 0.5^ 

^« 3!^- *fl4*Kiife-, 124 ^«^*b HJ-^^ 44 -3*1 *H ^ 

<128> <^a1^1 20> 

<129> 120llA^| cHli ^SUllOlH 0.01 f^-*f tflAH Oll^ -^-^ O^EflolE 1.0^ 

^« 4"8-*b ^4^, 124 ^-<H4 «J-»H1 44 aJa^H 5^ ^sj 

<130> <Wli2.^1 1> 

<131> ^«floH ^^A] cHU^S-VilolH-i. ^7>4*1 ^)$)?>}JL^ l4 ^ 

H4 tt <HHl 44 ^4*H 3* °1£ 24 4^45$ 4. 

<i32> <a]jn.<^l 2> 

<133> ^Sflol) cH^feMMM ^7>4*1 ^ ^4^ ^^1^1 12^- * 

<a*t ^ofl 44 21 # ^ £4* 4^4534. 

<134> ^-71 ^Al<^l 1 ifl4 6 ^ «1 HM <g<H4 S)# °l£r 24 tfl*H 

# jl# ^-g- £ H 44^fl&4. £ H 44M1 «>4 ^i, ^ ^ 7 > 

cHli tsi-Mef i^44 tiling !^ ^ jjL«q. wijE^>^ i iflxi 6 

3 2] 1- o]^ 24 ^^]7> #« 0 >^i Jl^oI -f^^g- ^ $14. 
<135> 447>4^., -y-71 ^AHl 7 ifl^ 11 tilJEofl 16)) A] oj ^ ^] ^ fl- 24 

*fl*M at ^H3* ^ 2<H1 44^&4. £ 2<H1 44\S 44 
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aH 7 vfl^l e]# o].g- 2 *> 3*1 7> f^^i JL-§:°1 -f^r^-fr ■& t 214. 

<136> ^>7l ^aHI 12 xflx] 16 ^ wlsofl 2<*lH £<H*l ^ 3l*H *fl*M 

4*11^ ^s^HS-l- ^4*1 2^ ^-f^- wl^H ^ahi 12 ifl4 16^ 

Sl# ^ ^17} JL^-Ol -f^^-g; <£ ^ 5^4. 

<137> 4^7}^ <#7] 17 ifl4 20 ^ tiling 2^1 *\ <S^^1 ^Sj ^6fl tfl 

*H Jl#^t 2. 4*fl 44^534- S. 4<^] 44^ 44 2*1 £r ^4 

^7>#<y ^-H o^lBflojES. Q2= *]5L6% 2$ ^4 tiling ^A]0fl 17 

vfl^l 20^ ejf- ^5] ^^7> #« c >^ -f^-fr ^ 4. 

<138> g^ofl n^-s ^ 7 }-#-g: i^Rr Wl^rTfl #*fl<9£r e|# #4*4 oj-^^- -f 

^f- o)3-o] o)£- §7^1^^^ elfl"^ ^h o V^1 JL^^- nfl^ t^a) ^ 

4. °14 ^ wl^rTfl °fli^=5-4 i^-*Kr #^-§r A]~g-*>^ elfl- 

3*1 ^ ^f- ^ 3*1 ^1 -fi-8-«l-7ll 3-8-4^44. 
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*V7l 3|-*H IS ^EHm Sl-^-l-f 1 ^ o^Kg- 3L^*>^- ^ W 

<5|.^-xj !> 

O 
II 

R! — CH 2 — C — O — R 2 

^■7] +\^, ^MJ*>, *U=^Al7l, 1 

ifl*l 202] ^:^7l, JEEfe &£l*t 1 *fl*l 20^ IH^^, Stt 

S &±.^r 1 vfl*l 202} £*H^7l, Hl^l^ th£.*r 6 tfl*l 30^ o>^ 7 l, 

6 tfl*l 302} o>^^-Al7l, ^ afe wl^l^ ^ir 2 ifl*l 30 

O 

R 3 — O— C (>£7l R 3 ^ ^^7>, ^S^*}, ^ SEfe ti^l^ 1 Vfl 

*1 2021 M7l, S^r 1 ^fl^l 202] ^^^71, JE^r «l*13r^ 

^ri^ 6 lH^I 302] «s>^7l, SEfe IE^- 2 ifl*| 3021 sflBflSoHi 

71* ^^tq-)^ q-Ej-ifl^, 

R 2 ^ ^^7}, ^S^fl ^7>, 5Efe 1 ifl*l 202] <£^7l , *1 

^ SE^ wl^lSHS 1 vfl^l 202] <£?f|^7l t 6 ifl*l 30 

2] o>^7l, SEfe SE^r 2 vfl^l 302] «llEflS.o>^7l# l^E^t}-. 
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t 

2] 

Ai^) 5fl°W. A cM sj-*M 12} 2^1-21 ^-^oi #7i -fM-g-^ ioo^^<^l en 

s>cx] o.Ol tfl^l 5^^°J ^-fr *}fe 
[3^* 3] 

32} ol*^ ^^o] ^ ^ «l^?fl #n<*\: 

O 
II 

R 4 — CH 2 — C — O — R 2 

q& , R 4 ^ ^S-l&Qx}, *l^Al7l, S^r ^ir 1 Ml 

*1 202} ^7l, 3^ wl^l«r€ €^ 1 20^ 2^*1 ?1, S^r 

fti-r 1 31*1 20^1 ^711^71, ^ ^l*!^ Bhh^ 6 3021 o>^7l ( 

HL^ Hl^l^ Hj-i^ 6 vflX| 302] o>^^.Al7l, S^r €^ 2 ifl*l 3021 

31 31 So} 71, £&tt *l«r fht^ 2 MW 3021 3lBflS.ol-^^.Al7l» q-Hl-vfl 

Rzfe ^^7}, ^S^jl ^7> ( 3^ 1 2021 2>^7l, *1 

# wjxl^ i tfl^l 2021 22^^71, *l^b iE^b >£^r 6 31*1 30 

21 o>^7l, lE^r Sfe fbh*r 2 i-fl^l 3021 3lBflS.o>^7ll- M-El-^cf. 

<s}^ 3> 

o o 

II II 

R 5 — O — C — CH 2 — C — O — R 2 
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R 5 ^ ^%A, &±^r 1 20^ <g%7] 

, ul*l^l EhL^ 1 tfl*l 20^ ^^1^71 , ^ x)Q ti]^^ fj-^ 6 

ifl*l 30S] o>^7l, ^l«r SE^r 2 ifl*l 30^ i+E^tfl 

[%^^ 4] 

2fl3*J-°fl 5U°H, 2S1 ^^1^ »W^1M, ^ll-^l^ <>MN 

[3^* 5] 

[^t 1 * 6] 

^11%H1 floH, ^7] ^-7]-g-nfl7> «Bm^°J31 ^# , 7}l± 

vflolETfl S^#, 2-1-^S.tifl^l, 3-^^^.S^l^l, 4-t^^S«fl^l, cj^^-AHlEh, ^ 
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7] 

(0CH 2 CH2)20CH3}, ^Hl^-M^- ^oH€oHBfls{c 2 H 5 (0CH2CH2)20C2H 5 } ) S^ofl^^l#el# 
^^mo 1 lEfls{CH 3 (0CH2CH2)30CH 3 } ) ^ ^ofli^f 

^oH^oflEfls{c 2 H 5 (0CH 2 CH2)30C2H 5 }S ^o_^«-Ei ^i*^ ^q- o)^<>) 5}-^-#<y 

8] 

^ 4-^1^-1,3-^^^S ol^^l ^--2. 

9] 

^LS-^E| ^q- S)-^o] o. jl^i o_ S ^ til^Tjl ^«fl°-fl. 

[%^*o> 10] 

^ll^l &<>H, #7l E^-^ ^r5L7> 0.5 ifl^l 2.0M*} 3* ^8-2.3. *Hr 
[^t 1 * 11] 
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°flic:= ; 

#71 7fldl^ ofl^c A>o]o{| 7fl^fl^ ^S^He)-; $J 

^ ^# 
12] 

*H 5^1, ?fl^7> sHM-^&a^, Li 2 S n (n>l)ol -g-s})£ 

7fl#e}o]E ( ^ (c 2 S x ) y ( x ^ 2.5-20, y>2)5L =-<^ ^1 ^o.^*.^ ^u}^ ^>uj- 

^ mZSLS. ^ e)# ^xl. 
[^t 1 * 13] 

^lll*oHl 5U<H>H , <fllt=7> el# ^ #^ ^ se^ 

^-^^^1 SRr 
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